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Total Marks: 75 Marks 

I Course title: Control Engineering ~ ~ T — 

Date: June 2016 Course Code: CCE225 1 

1 — Allowed time: 3hr 


Q(l) [a] Find the transfer function for the following circuit V 0 



ff Faculty of 
* Engineering 


Year: 2 nd 
No. of Pages: (2) 


(s)/ V. (s) (6 Marks! 


R,5 v 0 


lb| iSttsssJS, Sr a,?'" T a °‘ *« wow. 

stability. (9 Mark.*;) nnme root distribution and the system 

1) s 5 + 8/ +2s 3 + 4s 2 + 2s + 4 = 0 

2) •y 6 +^ 5 + 2i' 4 +^ 3 +3 J 2 + 2j + 2 = o 
3) s^ + 2s^+ 2s 2 +3s + 7 = 0 

Q( 2 ) [a] For the following system: (9 Marks) " ' 



1) Find the type of the system and its order? 

3) Com!Tf in tt! henatUral freqUenCy and dam Ping factor? 

) pute the rise time and the percentage overshoot for the step input? 

[bj Usmg signal flow graph, find the transfer function of the system 
Y(s)/R(s) fZMarks) and E(s) /X(s). (2 Mari^ 


1 E 1 


_£i_/g 2 


^4 -K, 

4A®lOi 
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Q(3)|a] Find a state space model for a control system having the transfer function: 


G(s) = 


(5 + 2) (s + 3) 

(5 + 5) (s 2 + s + 4) 


in the pole- zero form (7 Marks) and other representation. (3 Marks) 
[b] For the following system 


x = 

o r 

X + 



-6 -5 


_2_ 


y = [2 4]£ 

Find : 1) Determine whether the system in (b) is completely state 
controllable, observable and stable . (4 Marks) 

2) The transition matrix ®(s). ( 3 Marks) 


Ot4t (12 Marks') 


The open loop T.F. of a system is given as: 


G(s) H(S) = 


K(S + 2)(S + 3) 
S (S + 1) 


(i) Sketch the root locus. 

(ii) Determine the range of K for system stability. 

(iii) Find the value of K at critically damped response. 

orst n 3 Marks) 

A unity feedback control system has an open loop T.F as follows: 

100 

G(s) H(S) ~ 5-2 + n 5 + 10 

(i) Sketch the bode diagram for the system. 

(ii) Determine the gain margin (GM), phase margin (PM), the phase crossover frequency (Wpc), 
the gain crossover frequency (w gc ). 

(iii) State whether the system is stable or not. 

(iv) Which is better: a system with GM=1000 dB or a system with GM=100 dB? Why? 

5 U\ j 1 . a I a 
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